Treadmill exercise and energy expenditure tests
Treadmill exercise and energy expenditure tests were performed on a belt that can be adjusted for speed and slope. The test chamber also has a stimulus device consisting of a metal shock grid attached to the rear of the belt. In tests, stimulus shocks ranged from 1.8 milli-units to 3.6 milli-units and the belts were run for 30 minutes at speeds of 10, 15, 20, 25, 30 meters per at inclines ranging from 10 to 15%. If the mice stopped running and did not complete the 30 minutes at a given speed, they were not tested at faster speeds. The O 2 consumption and CO 2 generation were measured and respiratory exchange ratio (RER) was calculated. The O 2 consumption was calculated as the difference between the input oxygen flow and the output oxygen flow. The RER is calculated as the ratio between the CO 2 production and the O 2 consumption.
Electroretinograms (ERGs)
Dark-adapted (overnight) animals were anesthetized with an intramuscular injection of a mixture of ketamine HCl (65 mg/kg) and xylazine (5 mg/kg) and pupils were dilated with tropicamide(1%) and phenylephrine (2.5%). Full-field bilateral ERGs were recorded using a custom-built ganzfeld, a computer-based system (EPIC-XL; LKCTechnologies, Inc, Gaithersburg, MD, USA), and specially made contact lens electrodes (Hansen Ophthalmics, Iowa City, IA, USA). Medium-and high-energy (10 As and 1ms duration, respectively) flash stimulators (with unattenuated maximal white flash luminances of 0.8 and 3.6 log scot-cd s m2, respectively) were used. Neutral density (Wratten 96; Kodak, Rochester, NY, USA) and blue (Wratten 47A) filters served to attenuate and spectrally shape the stimuli. First, dark-adapted ERGs were obtained with increasing intensities (4.2 to 0.1 log scot-cd sm2) of blue flashes.
Next, dark-adapted ERG photoresponses were evoked with two flash intensities (blue 2.2 and white 3.6 log scot-cd sm2).
Pupillometry
Measures of the amplitude of the pupillary light reflex were performed in representative affected and unaffected animals without sedation. A NeurOptics A-1000 Pupillometer (NeurOptics Inc., Irvine, CA, USA) was used to measure changes in pupillary diameter of eyes of the animals following exposure to five 0.1-s flashes of 4.5 µW/cm2 intensity at 10-s intervals. Stimuli were presented to one eye at a time in each test. Amplitudes of the pupillary reflex were compared in affected and unaffected animals. 
